MINNESOTA’S SMARTER GRID

Pathways Toward a Clean, Reliable and
Affordable Transportation and Energy System

Expertise to enable grid transformation



Purpose of the Report
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reduction by 2050, with an emphasis on the electricity sector.

A Synapseamodeled that the electricity sector would need to
meet 91% decarbonization, as some sectors will struggle to
meet the 80% target (industrial, agriculture) based on a
Rhodium groumational decarbonization study.

A Synapseprovided energy efficiency and electrification
projections.

A Vibrant Clean Energgxecuted the modeling and the report.

A GridLabmanaged the overall project.

A McKnight foundationprovided the genesis and funding
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Issues to address

AWhat technologies will we need to deploy?

AHow much will it all cost?

AHow much more transmission expansion is
needed?

AWhat is the role of customer sited energy
resources Iin decarbonization?

AHow will electrification help or hinder?

AWhat are the potential benefits in terms of
GDP and Jobs?
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Key Assumptions

A Aggressive but realistenergyefficiency

A Continued improvement in wind, solar and storage costs, using
NREL Advanced Technology Baseline

A Federal tax credits for wind and solar at current policy.

A Light duty vehiclesvould be 89% electrified by 2050 (VMT)

A 22% for Medium/Heavy duty vehicles

A Residential Roughly 3/4 of buildings heated with electric heat
pumps and electric heat pump water heaters

A Commercial 2/3 of buildings have electric heat pumps and
electric heat pump water heaters.
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Electricity Demand Change For Decarbonizatio

Difference in Annual Electricity Demand
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Vibrant Clean Energy

. &ﬁ'iula'r
‘\\: 2

Rooftop PV
M Nuclear

W Hydroelectric
M offshore
Geothermal
ey, M Wwind

Purpose of Vibrant Clean Energy, LLC

A Reduce the cost of electricity and help evolve economies
to near zero emissions;

A Co-optimize  transmission, and

distributed resources;

generation,  storage,

A Increase the understanding of how Variable Generation
impacts and alters the electricity grid and model it more
accurately ;

A Agnostically
generation

determine the least-cost portfolio of
that will remove emissions from the economy ;
A Determine the optimal mix of VG and other resources for
efficient energy sectors;

A Help direct the transition of heating and transportation to
electrification ;
and/or

A License WISdom optimization = model

studies using the model ;

perform

A Ensure profits for energy companies with a modernized

grid;

A Assistclients unlock and understand the potential
VREscenarios, as well as zero emission pathways .
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WIS:dom Contains Detailed Weather and Siting Datase
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